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of LHD 
Watanabe, K.Y., Narihara, K., 
Suzuki, Y. (Graduate School Energy Sci. Kyoto Univ.) 
In tinite beta, the identification of MHO equilibrium is 
very important to study the properties of MHO stability and 
transport so on. The shift of magnetic surfaces in finite beta 
stands for the change of the MHO equilibrium. In recent 
high beta LHO studies, it was pointed out that the 
experimentally observed shafranoy shift of magnetic axis is 
not consistent with the theoretical prediction based on the 
VMEC[I] frcc-boundary calculation under an assumption. 
Figure 1 shows theoretically predicted magnetic axis shift 
on the beta value under some Be (Boundary Condition) in 
R,,~3.6m/ Bq~IOO%/y=1.254 magnetic configuration 
(LHO typical configuration) with almost same pressure 
profiles as the function of p (minor plasma radial variable), 
p-(J -p'). Here the magnetic axis shift is calculated by 
VMEC fixed boundary version, and the LCMSs (Last 
Qosed Magnetic ~urface~) are determined based on some 
assumptions for BC. 1st BC is determined by VMEC 
free-boundary version under the assumption that the LCMS 
always passes a torus outward point (Rllm,,~4.551 m) in the 
horizontally elongated cross-section, which is defined as 
the well defend LCMS in vacuum, which is shown by solid 
line. 2st BC is determined by VMEC free-boundary version 
under the assumption that the LCMS always passes a torus 
outward point (R'lm,,~4.667m) in the horizontally 
elongated cross-section, which corresponds to the larger 
LCMS by 15% as a volume than that in vacuum, which is 
shown by dashed linc. 3rd BC is detcrmined by HINT 
code[3], where thc existence of the closed magnetic 
surfaces is not necessary, shown in circles. Figure 2 shows 
the pressure profiles in the horizontally elongated 
cross-section as function of major radius in about 2.7% 
beta value. Solid and dashed lines, and circles denote those 
in Fig.1. The magnetic axis based on 2nd BC (by VMEC 
frce) is largcr by -Scm (8R/ap-12%) than that of 3rd BC 
(by HINT). Shafranov shift is sensitive to the BC models. 
From Fig.2, it is noticed that the torus our-board position of 
plasma boundary determined by HINT is located between 
I st and 2nd BC. 
Circles in fig. 3 shows the magnetic axis 
and the center of the peripheral magnetic 
surface experimentally observed based on the 
electron temperature profile by Thomson 
scattering measurements as function of beta, 
respectively. Some lines and x denote 
theoretically predictions. Here typically 
observed pressure profile is p-(1-p'). The 
magnetic axis and the center of the edge 
magnetic surface predicted based on 1st BCCby 
VMEC free, x in Figs.3) are quite larger than 
ones experimentally observed. On thc contrary, 
the predictions based on 3rd BC (by HINT, 
solid line in Fig.3) are quite consistent with 
experiments. 
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result. However, we have not understood the reason why 
tlie BC between HfNT and VMEC free boundary version. 
That is under the investigation. 
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Fig.!. Theoretically predicted magnetic axis shift on 
the beta value under some BC in RM~3.6m/ 
Bq~ I 00%/ y= 1.254 magnetic configuration 
with pressure profile ofp-(I-p'). 
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Fig.2. Pressure profiles at the horizontally elongated 
cross-section as function of major radius In 
calculation of Fig.1 with beta-2.7%. 
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We have confirmed that the magnetic axis 
predicted based on 3rd BC coincides thc HINT 
Fig.3. (a) magnetic axis and (b) center of the edge magnetic surface 
experimentally observed based on the electron temperature profile 
measurements as function of beta with some th.eoretical predictions. 
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